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5ABSTRACT 
On-chip radio frequency (RF) capacitor is one of the key components for RF 
integrated circuit (RFIC) designs such as filters and oscillators. Several researches on 
the design of on-chip planar capacitor have been reported. However there is a need to 
modify the existing synthesizing procedure; model and optimize the on-chip RF 
capacitor. Quality factor is the essential parameter as it is an index for the efficiency of 
a capacitor’s performance. This thesis investigates the design of an interdigital capacitor 
configuration. Geometry design variables include number of fingers, finger length, 
finger width, finger gap, end gap, terminal width, strip thickness, substrate height, metal 
types and dielectric constant. The physical model of an interdigital capacitor was 
determined and its equivalent lumped circuit simulations have been performed. Then 
the optimum capacitance of the capacitor was determined. Several parameter variations 
on the interdigital capacitor were investigated. The effects of parameter variations on 
quality factor and capacitance value were discussed. An optimized interdigital capacitor 
can be obtained through their performance. The design has sufficient capacitance of 
0.09338 pF, quality factor of 240 and operates in the 2 to 5 GHz range.
6ABSTRAK 
Kapasitor frekuensi radio (RF) adalah satu daripada komponen utama 
rekabentuk litar bersepadu RF (RFIC ) seperti penapis dan pengayun. Beberapa kajian 
berkaitan rekabentuk kapasitor sesatah atas cip telah dilaporkan. Walau bagaimanapun, 
terdapat keperluan untuk mengubah prosedur sintesis; permodelan dan pengoptimuman 
kapasitor RF atas cip. Faktor kualiti adalah parameter penting sebagai indeks kecekapan 
pretasi pemuat. Tesis ini mengkaji rekabentuk/konfigurasi kapasitor interdigital. 
Pembolehubah rekabentuk geometri meliputi bilangan jari, panjang jari, lebar jari, sela 
jari, hujung sela, lebar terminal, ketebalan jalur, ketebalan substratum, jenis logam dan 
pemalar dielektrik. Model fizikal kapasitor interdigital telah diperolehi dan simulasi 
litar tergumpal setara telah dilakukan. Kemudian, kapasitan optimum bagi kapasitor ini 
telah diperolehi. Beberapa variasi parameter terhadap kapasitor telah dikaji. Kesan 
variasi ini terhadap faktor kualiti dan kapasitan juga dikaji. Kapasitor interdigital yang 
optimum dihasilkan. Rekabentuk ini mempunyai cukup kapasitan bernilai 0.09338 pF, 
faktor kualiti bernilai 240 dan berkendali dalam julat 2 hingga 5 GHz.
